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Abstracts / Osteoarthritis and Cartilage 20 (2012) S54–S296S224arthropathy is a degenerated glenohumeral joint as a result of untreated
RCT. Another aim of this study is to determine the effect of RCT on glenoid
cartilage thickenss.
Results: The average Collin's macroscopic OA grade was 1.36  0.61. See
table 1. Thick and smooth articular cartilage was seen in the glenoid
samples with low Collin's grade (Figure 1A), whereas the cartilage was
frayed and very thin in samples with grade 4 (Figure 1B). The average
glenoid articular cartilage thickness was 2.44  0.46 mm. The Collin's
grade in the glenoid samples with RCT (2.25  0.89) was signiﬁcantly
higher than without (1.23  0.42). There was no statistically signiﬁcant
difference of the glenoid articular cartilage thickness between those with
and without RCT. See Figure 2.
Conclusions: This study showed for the ﬁrst time that the glenoid cartilage
of the Japanese population was 2.44  0.46 mm. The average age of the
cadavers was 81.5 in our study. Soslowsky et al reported that the mean
glenoid articular cartilage thickness was 2.16  0.55 mm. Thirteen freshly
frozen cadavers were analyzed by stereophotogrammetry in their study,
and the average age was 72 years. Considering the older age of our
samples, the glenoid cartilage thickness is likely to be thicker in the
Japanese population. This ﬁnding may explain why the prevalence of
shoulder OA is lower in the Japanese population. The Collin's grade was
higher in the presence of RCT in our study. This ﬁnding is consistent with
the Neer's concept of cuff tear arthropathy. Glenoid cartilage thickness was
thinner in the samples with RCT, but there was no statistical signiﬁcance.Demographic data of cadavers and result of Collin's macroscopic OA grading of
glenoid samples.
Demographic data
Sex Male 15 Female 15
Age Average 81.5 ( 8.8)
Presence of rotator cuff
tear (shoulders)
Present 8 Absent 46
Collin's macroscopic
OA grade
Average 1.36 ( 0.61)
Glenoid articular cartilage
thickness (mm)
Average 2.44 ( 0.46)Ă
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AUTOMATED MICROSTRUCTURAL ANALYSIS OF TIBIAL SUBCHONDRAL
BONE IN A SURGICAL MODEL OF MOUSE OSTEOARTHRITIS.
P. Borges, N. Midha, M. Marenzana. Imperial Coll. London, London, United
Kingdom
Purpose: Subchondral bone remodelling is a well recognised player in the
development and progression of knee osteoarthritis (OA). However,
despite the increasing popularity of surgical mouse models of OA, sub-
chondral bone in these models has been poorly characterized. This is likelydue to the lack of quantitative criteria for subdividing the different bone
compartments within the epiphysis, namely the cortical and the trabecular
compartments. Therefore, the goal of this study was to deﬁne criteria for
mapping subchondral bone regions in micro-computed tomography
(microCT) images and to design a software which automatically performs
the mapping.
Methods:We induced osteoarthritis-like characteristics in themouse right
knee joint using themedialmeniscus destabilisation (DMM) surgery, awell
characterized surgical model which causes cartilage lesions particularly on
the medial tibial plateau from 4 weeks post surgery. Two groups of 10-
weeks old BALB/Cmice (n¼4) were subjected to DMM surgery and killed at
4 and 8 weeks post operatively. Knee joints were scanned with a microCT
(Skyscan 1172) at a spatial resolution of 5mm/pixel.MicroCT reconstructions
were resliced coronally and were fed to the automated image analysis
program (Matlab). The program performs the following steps: 1) ﬁlters
noise and detects the tibial epiphysis contours in the image; 2) ﬁnds the
proximal edge of the subchondral mineralized plate (SBP); 3) draws two
segments along this edge in the middle region of the medial and lateral
portion of the plate; 4) determines the subregions SBP and trabecular bone
(Tb) for both medial and lateral side (i.e. 4 subregions in total, Fig.1). The
transition from SBP to Tb occurs when SBP bone volume fraction is < 90%.
The subregions were quantiﬁed using pre-existing algorithms for
measuring bone thickness and bone volume fraction in 3D (ImageJ).
Results: The program performed a fully automated analysis on all datasets.
The correctness of all subregions in 2D (Fig.1) and 3Dwas visually inspected
by three different operators. Whole epiphysis analysis revealed that both
tissue volume (TV), and its bone content (BV), were increased at 4weeks and
kept increasing at 8 weeks in the ipsilateral tibia compared with the
contralateral (Fig. 2), while the bone volume fraction (BV/TV) remained
constant (w58%). Analysis of subregions revealed that the thickness of
ipsilateral medial SBP was increased by 4 week and remained higher at 8
weeks (+35%) compared to contralateral medial SBP, while lateral SBP
thickness was practically unchanged (Fig. 3). BV/TV in the ipsilateral medial
Tb was elevated at 4 weeks but dropped signiﬁcantly at 8 weeks compared
with contralateral, while lateral Tb BV/TV was unchanged (Fig. 4).
Conclusions: The automated analysis robustly mapped subchondral bone
regions in themouse tibial epiphysis. The SBP thickness values (ranging 69-
176 mm) were consistent with published values obtained by manual con-
touring ofmicroCT images. DMMsurgery caused an expansion of thewhole
epiphysis geometry but bone volume fraction was found to be conserved
possibly through a shift of the bonemass from Tb to SBP compartment. The
proposed approach and set of criteria might be useful for the quantitative
automated analysis of subchondral bone in the mouse model of OA.
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FINGER LENGTH RATIOS RELATE TO HAND JOINT SPACE WIDTH IN
FEMALES: DATA FROM THE OSTEOARTHRITIS INITIATIVE.
J. Motyl 1, A.N. O'Brien 1, J. Duryea 2, J.B. Driban 1, L.L. Price 1,
C.B. Eaton 3, W.F. Harvey 1, T.E. McAlindon 1. 1 Tufts Med. Ctr., Boston, MA,
USA; 2Brigham and Women's Hosp. and Harvard Med. Sch., Boston, MA,
USA; 3Ctr. for Primary Care and Prevention, Alpert Med. Sch. of Brown
Univ., Pawtucket, RI, USA
Purpose: Previous studies have shown an association between second
digit:fourth digit (2D:4D) ﬁnger length ratios, viewed as an indicator of
exposure to sex hormones during fetal development, and hand oste-
oarthritis (OA) in females. However, these studies used visualAssociations Between Mean Hand JSW and Finger Lengths and Ratio
Model Males (n ¼ 66)
R2 Beta (s
2D:4D 0.00 -0.29 (0
2D:4D + Height 0.02 -0.02 (0
2D:4D + Height + Weight 0.02 0.01 (1
Fourth Length 0.02 0.00 (0
Fourth Length + Height 0.02 0.00 (0
Fourth Length + Height+ Weight 0.02 0.00 (0
Second Length 0.02 0.00 (0
Second Length + Height 0.02 0.00 (0
Second Length + Height+ Weight 0.02 0.00 (0
*p < 0.05classiﬁcation of ﬁnger length ratios or measurements of ﬁnger length
that included the joint space. These measurments may be inﬂuenced
by reverse causation due to the impact of joint space narrowing. This
study used a novel method to measure hand bone lengths, excluding
the joint space. Our aim was to explore the relationship between
2D:4D ratios, based on bone length measurements, and mean hand
joint space width (JSW).
Methods: This was a secondary analysis of a case-control study among
participants in the Osteoarthritis Initiative. Participants were included
if they had knee radiographs at the baseline and 48-month visit as well
as quantitative and semi-quantitative radiographic knee readings (as of
October 2011). These participants included two knee-, cohort-, age-,
gender-, and body mass index-matched groups: those who developed
a deﬁnite knee osteophyte over 48 months and those who did not. Two
readers used a semi-automated, custom software to delineate the joint
margins of the metacarpophalangeal (MCP), proximal interphalangeal
(PIP), and distal interphalangeal (DIP) joints on the dominant hand. The
software divided each joint into 5 regions to derive a region-speciﬁc
JSW measurement (inter-tester ICC [2,1 model] ¼ 0.82 to 0.92) (See
Figure). Due to anatomical considerations the outermost regions (JSW1
and JSW5) of the MCP joints could not be reliably replicated and were
excluded from calculations. Mean hand JSW was averaged across all
regions, joints, and ﬁngers to develop a composite hand measurement.
One reader (intra-tester ICCs [3,1 model] > 0.99) then marked the
midpoint of the base of the metacarpals and midpoint of the distal apex
of the distal phalanges. The software then generated bisecting lines to
measure the lengths of the metacarpals and phalanges of the second
and fourth digits (See Figure). Finger lengths were calculated as the
sum of the distal phalanx, middle phalanx, proximal phalanx, and
metacarpal lengths. The 2D:4D ratio was calculated as the second
ﬁnger length divided by the fourth ﬁnger length. Previous research
suggests that 2D:4D ratios differ by gender, therefore our primary
analyses were stratiﬁed by gender. We used multiple linear regression
models to determine the association between mean hand JSW, 2D:4D
ratio, and ﬁnger lengths (second and fourth ﬁngers). For all analyses
mean hand JSW was the outcome. Height and weight were included as
covariates. Finally, a stepwise regression model with forward entry was
used to explore which ﬁnger length most strongly related to mean
hand JSW.
Results: Of the initial cohort of 276 participants, 220 had readable
hand radiographs. Participants were 62.68.5 years of age, had a body
mass index of 29.64.6 kg/m2, 70% female and 11 (5%) were left
handed, 63 participants were from the Incidence cohort. We found
a signiﬁcant inverse association between 2D:4D ratios and mean hand
JSW among females (See Table). There was a positive association
between second and fourth ﬁnger length and mean hand JSW. Finally,
based on a stepwise linear regression the fourth ﬁnger length entered
ﬁrst.
Conclusions: 2D:4D ratios are inversely related to mean hand JSW in
females. Among females, a greater 2D:4D ratio was associated with less
hand JSW. Furthermore, a shorter fourth ﬁnger length, which may increase
the 2D:4D ratio, is also associated with less hand JSW.Females (n ¼ 154)
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